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∫ ∞
1
exp
[
2Pf
∫ η′
1
g (η′′)√
η′′
dη′′ − P0η′
]
dη′
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Iv∗(PCD, Pf )
1− (1− kv)Iv∗(PCD, Pf ) , V < VD,
0, V  VD,
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mvC∞(1− kv)/kv , V < VD,
0, V  VD.
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mv =
⎧⎪⎪⎨
⎪⎪⎩
me
1− ke
{
1− kv + ln
(
kv
ke
)
+ (1− kv)2 V
VD
}
, V < VD,
me ln ke
ke − 1 ≡ const, V  VD.
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⎧⎪⎨
⎪⎩
(1− V 2/V 2D)ke + V/VDI
(1− V 2/V 2D)[1− (1− ke)Ci] + V/VDI
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1, V  VD.
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σ∗ =
2d0DT
R2V
≡ d0V
2DTP 2T
=
σ0α
7/4
d
1 + b
(
α¯/α
3/4
d
)11/14
{
1[
1 + a1
√
αdPTΛT
]2 +
+
2(1− kv)mvCiDTC
TQ
[
1 + a2
√
αdP
∗
CDΛC
]2
[
1 + χ
(
1− 1√
1−W 2
)]2}
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PT =
RV
2DT
, P ∗CD =
PCD√
1−W 2 , PCD =
RV
2DC
, Pf =
RU
2DT
, Re =
RU
ν
. @	A
1 ! *2 7& #9! 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!  #, V ! U M
a(Re) =
exp(−Re/2)
E1(Re/2)
, W =
V
VD
, α¯ = (1 + 2DTC)
a(Re)Ud0
4RV P
,
P = 1 +
2mvCi(1− kv)DTC
TQ
, P0 = Pf + PT ,
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Ci =
C∞
1− (1− kv)PCDIC exp (P0DTC) , IC =
∫ ∞
1
exp
[
2PfDTC
∫ η′
1
g(η′′)√
η′′
dη′′ − P0DTCη′
]
dη′
η′
,
g(η) =
√
ηE1(Re η/2)
2E1(Re/2)
+
exp(−Re/2) − exp(−Re η/2)√
ηReE1(Re/2)
,
E1(q) =
∫ ∞
q
exp(−u)
u
du, @		A
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DTC =
DT
DC
, a1 =
a2√
2
, a2 =
(
16σ0
7
)1/2( 3
56
)3/8
,
χ2 =
4
7
(
3
56
)3/4
α
−3/4
d , ΛT = 1 +
δ0DTβ0
d0
, ΛC = 1 +
δ0DCβ0
d0CD
,
δ0 = 20
√
7
24
(
56
3
)3/8
, d0CD =
TQd0
2meCi(1− ke) .
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,Y`1! gKB! .! h! ./Y&.1-! )*+( ,-!,-,52-Y.-/50.`1Y--..0
,/! ^CE \4OR H!% hCBNtC h! +4QbRDP] CpCNP KE LCELRDPDN FRKTP[ 22 h[]GDNOB lC3DCT \! ,Y`Y! gKB! 0Y! +GGbC `!
h! Z.50&Z.5Y! )*+( ,-!,,-02h[]GlC3\!0Y!Z.50
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Y-/-/A
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,1! WOBCEVK h!a!% )OEDBK3 )!\! iKNOB EKECsbDBD_RDb4 CpCNP KE ROQDL LCELRDPDN FRKTP[ DE O _DEOR] OBBK]
4CBP 22 h[]GDNG iCPPCRG \! ,YY1! gKB! .0/! +GGbC 0! h! .1,&.`-! )*+( ,-!,-,52J-01/Y5-,Y1--/5.`
,`! WOBCEVK h!a!% )OEDBK3 )!\! HKLCB fKR fRCC LCELRDPDN OBBK] FRKTP[ bELCR DEPCRfONDOB OEL _bBV Q[OGC
EKECsbDBD_RDb4 NKELDPDKEG 22 eKbREOB Kf IR]GPOB WRKTP[! ,YYY! gKB! ,Y1! +GGbC Z! h! YY.&,--.!
)*+( ,-!,-,52J--..-.Z`Y`--Y11Z
,Y! UOEF U!% Xb4OLD X!% ^bPO )!% iODRL ^!^!% JbE )!% XK]P e!e!% \GPO H! \PK4DGPDN GD4bBOPDKEG Kf
EKECsbDBD_RDb4 NR]GPOBFRKTP[ VDECPDNG fRK4 OBBK] 4CBPG 22 h[]GDNOB lC3DCT iCPPCRG! .-,,! gKB! ,-1!
+GGbC .! -.//-/! Z Q! )*+( ,-!,,-02h[]GlC3iCPP!,-1!-.//-/
.-! eKb )!% WOBCEVK h! IKORGC FRODEDEF fKR P[C Q[OGCMCBL 4KLCB Kf fOGP Q[OGC PROEGDPDKEG 22 h[]GDNOB lC3DCT
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.0! \BCuOELRK3 )!g!% )OEDBK3 )!\!% WOBCEVK h!a! JCBCNPDKE NRDPCRDKE Kf O GPO_BC LCELRDPC FRKTP[ DE ROQDL
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.Z! WOBCEVK h!a!% )OEDBK3 )!\!% lCbP[CR a!% \BCuOELRK3 )!g!% lCPPCE4O]R H!% XCRBON[ )!H! jpCNP Kf
NKE3CNPD3C vKT KE GPO_BC LCELRDPDN FRKTP[ DE ROQDL GKBDLDMNOPDKE Kf O _DEOR] OBBK] 22 eKbREOB Kf IR]GPOB
WRKTP[! .-,5! )*+( ,-!,-,52r!rNR]GFRK!.-,5!-1!-Z.
./! ^OR_DCRD \!% iOEFCR e!J! hRCLDNPDKEG Kf LCELRDPDN FRKTP[ ROPCG DE P[C BDECORDcCL GKB3O_DBDP] P[CKR] 22
h[]GDNOB lC3DCT \! ,Y`Y! gKB! 0Y! +GGbC ,-! h! /0,Z&/0./! )*+( ,-!,,-02h[]GlC3\!0Y!/0,Z
.5! \BCuOELRK3 )!g!% WOBCEVK h!a! JCBCNPDKE NRDPCRDKE Kf GPO_BC LCELRDPDN FRKTP[ OP OR_DPROR] hCNBtCP Eb4_CRG
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The paper presents the model of anisotropic growth of dendritic crystallization of chemically pure and binary
liquid (solution or melt) based on forced convection of the liquid phase. The dependencies of the growth rate
and the radius of the top of a dendrite from under-cooling fluid in cases of a chemically pure material and
alloys are presented. A comparative analysis of the influence of forced convection on the dendrite growth
kinetics is carried out. Evaluation of growth rate and morphology of dendrite by high-speed crystal growth
model was done. The contribution of convective flow and the anisotropic properties of the liquid-crystal
boundary were taking into account. The model is also used hyperbolic diffusion equation to describe the
non-equilibrium impurity capture by crystal surface, which occurs under the rapid crystals growth.
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